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EXECUTIVE SUMMARY
THE ECONOMIC IMPACT OF A GROUP OF MAJOR TASMANIAN

INDUSTRIAL EMPLOYERS ON THE ECONOMY OF TASMANIA

INTRODUCTION

This study provides a detailed and objective assessment of the economic
significance of a number of Tasmanian industries.

The activities of each is

associated with the development or processing of resources or produce within the
State and requires the relatively large-scale use of electricity, sufficient to
warrant supply under bulk contract from the Hydro-Electric Commission.
the quantity of electricity used by each industry differs markedly.

However,

For the

purposes of this study, this group has been referred to as a group of Major
Tasmanian Industrial Employers (MTIE), and it comprises the Tasmanian operations
of the following companies:
Associated Pulp

&

Paper Mills Ltd.

Australian Newsprint Mills Ltd.
Cadbury Schweppes Pty. Ltd.
Cleveland Tin Ltd.
Comalco Aluminium (Bell Bay) Ltd.
Electrolytic Zinc Company of Australasia Limited
- Risden
- Emu Bay Railway Co. Ltd.
- West Coast Mines
Forest Resources
Goliath Portland Cement Co. Ltd.
- The Cornwall Coal Company NL
- Besser (Tasmania) Proprietary Limited
Que River Mining Pty. Ltd.

A/PACl
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Renison Goldfields Consolidated Ltd.
Tasmanian Electro Metallurgical Co. Pty. Ltd.
Tioxide Australia Pty. Ltd
The study, which has been compiled over a year, was conducted Dr. R.C. Jensen
and Dr. G.R. West of the Department of Economics, University of Queensland, and
Dr. C.A. Smith of the Department of Economics, University of Wollongong.

Each

is expert in using input-output analysis to measure the economic significance of
industries within a State economy.
The results cover both the direct contributions these companies make to
employment, income and industrial output in the State, and the indirect or "flow
on" contributions these companies generate within the Tasmanian economy.

The

study also shows the relative importance of the MTIE in the Tasmanian economy
and within the general industrial structure of the State.
The results of this study, therefore, provide a clear measure of the economic
significance of a particular group of Tasmanian companies which have varying
amounts of electricity being supplied under bulk contract from the
Hydro-Electric Commission for all or some of their Tasmanian operations.

The

study provides detailed information on the economic links which exist between
this group of companies and the overall State economy and, as such, is hoped to
aid planning within Government and business, and understanding generally of the
contribution these companies make toward the level of economic activity within
Tasmania.

ECONOMIC SIGNIFICANCE OF THE GROUP WITHIN THE TASMANIAN ECONOMY
The results below are based on 1980/81 data and dollar values.

This year was

selected because of the difficulty in up-dating the Tasmanian input-output table
beyond this date, and because this period is considered to reflect normal levels
of activity across the companies studied.

This period also has the benefit of

being able to demonstrate the relative significance of MTIE within the Tasmanian
economy and, as such, the study team believes the results

provide a clear

indication of the economic importance of this group of companies.

A/PACl
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Employment Impact

The MTIE companies directly and indirectly, account for the employment of 37,900
people in Tasmania, or about 22 percent of total State employment (see Figure 1).

The study highlights the substantial flow-on employment generated by
MTIE companies in Tasmania.

The companies directly employ a total of 12,700

people in their respective operations.
employment in the State.

This represents 7.3 percent of all

The companies are mainly in the mining and

manufacturing sectors and account for 40 percent of all mining and manufacturing
employment in the State.

The activities of the Group creates, in turn, an

additional 25,300 jobs in other Tasmanian industries.

Results show that MTIE

companies are responsible for an estimated 5,000 jobs in Tasmanian Retail Trade
industries, equivalent to about 22 percent of all people working in the Retail
Trade area in the State.

Other industries which benefit from the flow-on

employment generated by the Group include Communications and Finance (3,900 jobs
or about 24 percent of all those working in this sector), Transport and Storage
(2,500 jobs or about 30 percent of all those employed in this sector) and
Recreation and Entertainment (2,100 jobs or about 17 percent of those employed
in this sector).

As seen from the results, many of the industries experiencing

significant flow-on employment impacts are those containing a large number of
small firms.

This points to the high degree of economic interdependence between

large and small firms within Tasmania.

N.B. Numbers are rounded

A/PACl
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Income Impact

The study also measures the MTIE companies' contribution to wages and salaries
payments in Tasmania.

Results show that the Group provides a total of about

$558m a year in the form of wages, salaries and supplements within the Tasmanian
economy.

This represents about 26.4 percent of total State annual household

income (see Figure 2).

The above figure includes direct wages and salary payments of the Group
(about $245m a year) and the flow-on income, which the Group generates in other

-

Tasmanian industries (estimated at about $313m a year).

For example, the Group is estimated to be responsible for the payment of some
$36m of wages and salaries in the Transport and Storage sector in Tasmania respresenting about one-third of all wages and salaries paid in this area.
Similarly, in the Retail Trade sector, total flow-on income attributable to the
activities of the MTIE companies accounts for $45m or about 25 percent of wages
and salaries paid to those employed in this group.

In Communications and

Finance, flow-on income generated by the Group accounts for an estimated
$47m or about 27 percent of the total wages bill for this group.

N.B.

A/PACl
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Figure 2
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Industrial Output Impact

The value of industrial output produced by the Group each year is estimated at
about $1,124m.

This means that the Group itself produces directly about 50

percent of Tasmania's mining and manufacturing output (see Figure 3) and about
18 percent of the State's total output in dollar terms.

In addition, the output directly linked to the activities of the Group creates,
by way of purchases of Tasmanian goods and services by the Group and its
employees, flow-on impacts which generate industrial output in outside
industries.

This flow-on effect is valued at about $954m a year.

Therefore, in total, the value of industrial output created by the MTIE
companies in Tasmania is shown by the study to be $2,078m during a year's
operation.

This is equivalent to about 33 percent of the total value of output

produced within Tasmania.

Some perspective of the magnitude of the above numbers can be gained through
comparing them with the output directly generated by visitors and tourists to
Tasmania.

In 1981, this tourism output was valued at $180m.

of Statistics, Tasmanian Year book No.17, 1983 p.448.)

N.B.
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Contribution to State Exports
A further indicator of the economic impact of MTIE firms on the Tasmanian
economy is the value of the combined contribution to State export earnings.

The

value of exports of MTIE firms was $1,008m in 1980/81, which represented about
70 percent of the value of Tasmanian exports in that same year (see Figure 4).
The value of overseas exports by MTIE firms in that year was about $385m, with
the remaining $623m representing exports to the mainland States of Australia.
The sectors to which MTIE firms made the greatest contribution in terms of
export earnings are Wood and Paper Products Manufacturing ($355m or about
94 percent of total exports from this sector), Mining and Metal Products
Manufacturing ($522m or about 90 percent), Chemical Products Manufacturing
($43m or about 81 percent) and Non-Metallic Mineral Products Manufacturing
($18m or about 62 percent).

N.B.

A/PACl
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CHAPTER 1

INTRODUCTION

1.1

The Purpose of this Report

The aim of this study is to provide a detailed and objective statement of
the economic significance of a group of major industrial employers in the
economy of the State of Tasmania.

This is achieved firstly through an

examination of the absolute contribution of these firms to output, income
and employment at the State level.

This absolute contribution includes

both the direct effects of these firms in terms of output, income and
employment, and the indirect or "flow-on" effects of the operations of
these firms on other parts of the Tasmanian economy.

These flow-on effects

occur in other industries providing inputs to the group of major Tasmanian
industrial employers (MTIE), in industries providing consumer goods to
their employees and in industries absorbing the flow-on effects of these
firms.

A second aspect of the significance of the MTIE lies in their relative
importance in the Tasmanian economy, as a source of output, employment and
State exports, and their relative importance within the general industrial
structure of the State.

1.2

Background to the Report

In 1981, two of the present authors undertook a detailed study of the
economic impact of the Bell Bay aluminium smelter, operated by Comalco
Aluminium (Bell Bay) Ltd., on the economies of the state of Tasmania and on
the Northern Region of Tasmania.

The resulting report (Jensen and West,

1982) was published by Comalco Ltd.

The preparation of the report, which

attracted considerable attention, was a continuation of previous work in
Tasmania in the development and use of input-output tables.

In particular,

the pioneering work of Edwards (1977) in the production of a survey-based
table of the Tasmanian economy was an important asset to the study.
Demonstrated expertise in input-output work by McGaurr (1978) and by
officers of the then Department of Industrial Development had established
input-output analysis firmly in the Tasmanian planning context.
A/PACl
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The emergence of the Bell Bay report (Jensen and West, 1982) initiated new
interest in the question of the economic significance of firms or
industries in the Tasmanian economy.

This interest was evident in several

quarters, demonstrating the value of independent estimates of economic
significance, as an input into considerations of public policy issues.

The study team was faced with several requests for studies of economic
significance of the same general nature as that shown in the Bell Bay
report.

It was decided that a series of concurrent studies should proceed,

each considering the economic significance of a major firm in the Tasmanian
economy.

These studies, undertaken at the commission of the individual

firms, have been completed.

Each report refers specifically to the

significance of the commissioning firm and is confidential to that firm.
It was considered of some value to combine the results derived while
preparing these reports, and thereby to obtain a measure of the combined
economic significance of this group of firms as a whole.

Many of the firms

included in the study are classified as 'major industrial load users' by
the Hydro-Electric Commission, but all firms so classified are not included
in the study.

As a result, this report on MTIE can only claim to give an

indication of the impact of the majority of this group of major industrial
load users of electricity.

1.3

Firms Included in the Study

The Group of Major Tasmanian Industrial Employers (MTIE) included in this
study are the 16 companies listed below:

Associated Pulp

&

Paper Mills Ltd.

Australian Newsprint Mills Ltd.
Cadbury Schweppes Pty. Ltd.
Cleveland Tin Ltd.
Comalco Aluminium (Bell Bay) Ltd.
Electrolytic Zinc Company of Australasia Limited
Risdon
Emu Bay Railway Co. Ltd.
West Coast Mines
Forest Resources
A/PACl
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Goliath Portland Cement Co. Ltd.
The Cornwall Coal Company NL
Besser (Tasmania) Proprietary Limited
Que River Mining Pty. Ltd.
Renison Goldfields Consolidated Ltd.
Tasmanian Electro Metallurgical Co. Pty. Ltd.
Tioxide Australia Pty. Ltd.

1.4

Structure of this Report

The impact of the group of major Tasmanian industrial employers on the
economy of Tasmania is estimated by the use of the input-output technique.
In the interests of presentation, technical details of this technique have
been presented in Appendix I.

However, the use of input-output analysis in

impact measurement is discussed in more general terms in Chapter 2.
Chapter 3 provides a background summary of the nature of the Tasmanian
economy and of the economic problem of the State as described by some
commentators.
firms.

--.
A/PACl

Chaper 4 provides the details of the combined impact of MTIE

- 12 -

CHAPTER 2

IMPACT MEASUREMENT AND INPUT-OUTPUT ANALYSIS

2.1

Introduction

This study attempts to quantify the economic impact of the operations of
MTIE on the economy of Tasmania.

It is important in a study of this nature

to define the concepts used in the study, to describe the general
methodology and to outline the limitations which should be placed on the
interpretation of the empirical results.
issues briefly.

This chapter addresses these

Attention is therefore directed to the use of input-output

analysis in impact measurement.

A formal outline of the input-output

technique including the mathematical structure of the model and the
definition of input-output multipliers is provided in Appendix I.

2.2

The Concept of Economic Impact

A substantial part of the literature and discussion in the social sciences
is concerned with the study of 'impacts' - the expected or actual
consequences of an action or the effect of some phenomenon.

It is

important to distinguish between (a) the impacting agent or cause of the
impacts which is the phenomenon or event under study (for example a new or
existing firm) and (b) the actual impacts which are the results on and
caused by the impacting agent(the results of the existence of, or change
in, the impacting agent).

Impact studies are commonly used for the

measurement and identification of consequences of social and economic
phenomena.

The intention may be to estimate the consequences of an action

before it occurs, or simply to improve the quality of the information on
which decisions are made.

For example, the recent emergence of the

environmental impact statement is a reflection of the increasing desire of
the decision makers to assess the environmental implications of alternative
courses of action.

A/PACl
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The analysis in this study relates only to the economic impact of the
production activities of the MTIE firms.

Effects which could be classified

as social, physical, environmental or political are not included, nor are
any of the effects of the use of products of the firms as an input in
various production processes.

This study is limited to an assessment of

the "backward linkages" of the firms and does not consider the forward
linkages.

These omissions do not imply that these factors are

insignificant in magnitude.

This analysis is, however, by the nature of

the models available, limited to the economic significance of those
activities concerned with the production of the firm in terms of operations

--.

within the State of Tasmania.

The term 'economic impact' is used in two general contexts:

(i)

As the contribution of an existing industry to the economy.

In this

context, an industry which is already an integral part of the economy
is studied in detail and some assessment is made of the proportion or
amount of selected economic variables which can be attributed to that
industry.

Such approaches are a common method of assessment of the

'economic importance' of an industry.

(ii) As the consequences of an action, which might be the addition of a new
industry, the disappearance of an existing industry, or a change in
the output level or technical structure of an industry or a large
firm.

In this context, the desire may be to predict the economic

effects of the change, and to be forewarned of possible bottlenecks or
other potential sources of difficulty in the economy.

This study is in the context of the former concept of economic impact, with
the subject being the MTIE firms.

It should be noted, however, that the

difference between the two approaches is more conceptual than real.
practice, the difference may be simply one of a time difference.

In

The

former context is essentially an ex post approach incorporating known
technical coefficients, whereas the latter could be an ante approach to the
same event, incorporating hypothetical or expected technical coefficients.

--.
A/PACl
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The 'contribution' approach to impacts, as used in this study, entails the
use of measures of total output, income and employment, and is based on the
use of average technical coefficients, on the assumption that these average
coefficients are representative of the industry as a whole.

The latter or

'change' approach should, ideally, be based on marginal technical
coefficients, or those which apply to increases or decreases from the
normal level of operation of the industry.

In practice, marginal

coefficients are seldom available or sought, and economic analysts tend to
employ average coefficients in the place of marginal coefficients on the
assumption that the two types of coefficients are of the same magnitude.
Some methods of analysis, including those based on the assumption of a
linear production function, specifically assume the coincidence of marginal
and average coefficients.

In this study no advantage is gained from such a

distinction.

Impact studies have tended to concentrate on the effects or contribution of
particular industries, for example, the defence industries and the space
program, educational institutions, the agricultural and mining sectors, and
the steel and aluminium industries.

The size of the area included in

impact analysis varies from local studies, which deal with impacts on
individual towns or small cities and their surrounding areas, to state or
regional and national studies.

In this study, we seek to measure the economic impact or contribution of
-,

the firms to the Tasmanian State economy.

The impacts are expressed in

quantitative terms but do not in any sense represent an economic evaluation
of the industries.

An evaluation of these industries would involve

questions of the opportunity costs of the resources involved, and a full
cost-benefit analysis of the industries.

This study is limited to the

measurement of economic impact through some important variables, which
would form only a part of an economic evaluation of the industries.
It should be established at this stage that no economic model is capable of
accurate measurement of all of the economic impacts which arise from the
existence of a firm or industry within an economy.
-,

complex to be represented fully by any model.

Reality is far too

Researchers are, therefore,

limited by the nature of these models from a comprehensive statement of

A/PACl
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---,
economic impact and to a more restricted view of economic impact.

This

study does not consider, for example, the impact of the existence of the
firms on local land and housing prices, on the local prices of personal
consumption items, or on commodity prices within the Tasmanian or
Australian economies.

Such measurements, particularly with a

long-established industry after some years, would pose very considerable
problems, and are not considered in this study.

The term "economic impact"

is, for the purpose of this study, defined to mean simply the output and
employment effects of the backward linkages of the firms.

2.3

The Method of Impact Measurement

Four approaches to economic impact measurement have been used by
economists, namely economic base multipliers, Keynesian multipliers,
econometric models, and input-output techniques.

The input-output method

has been in general use as an impact measurement technique for some decades
and is widely considered to be superior to the simple multiplier techniques
such as the Keynesian multiplier and the economic base approach.

This

superiority is generally attributable to the following factors:

(i)

In terms of the incidence of impact, the economic base and the
Keynesian approaches normally provide impact measurement only in
aggregate terms, i.e. the total effect over all sectors.

....,

Input-output multipliers, on the other hand, can be disaggregated
by sector, allowing the analyst to examine the manner in which
the total impact is distributed among the sectors of the economy.
This is a reflection of the internal linkages and
interdependencies in the economy which are specified in the
input-output table.

(ii)

Input-output methods also allow the identification of the
components of the multiplier effects; the economic base and
Keynesian models do not, in their standard form, provide all of
these details.

These components, described in Chapter 4, and

defined mathematically in Appendix I, are as follows:

A/PACl
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(a)

the initial effect, which is the stimulus for the impact
analysis, normally related to a $1 assumed change in sales;

(b)

the first-round effect, which refers to the direct purchases
from other sectors to produce the additional output;

7

(c)

the industrial-support effect, which refers to further
industrial flow-on effects triggered by the purchases in the
first round; and

(d)

the consumption-induced effects, which stern from the
spending of household income received as payments for labour
used in producing the additional output.

(iii)

The relative cost of using the models, particularly at the
regional level.

Historically, the main disadvantage of

input-output models has been the high cost of implementation.
The advent of GRIT (Jensen et al. 1979) and later GRIT II (West
et al. 1979, 1980) has narrowed this gap considerably and has
enabled the production and manipulation of input-output tables at
costs which are lower than with most other approaches.

The choice between the use of input-output tables and econometric models
for impact measurement is less obvious.

Although arguments can be

recognised for the use of the more detailed econometric models for such
impact studies, the input-output model was regarded as sufficient to
achieve the purpose of this study, namely the assessment of the economic
significance of a series of large firms in the Tasmanian economy.

The

established expertise of the consulting team, the existence of an
input-output table for Tasmania, and the unusual acceptance of the
technique in this context pointed to the choice of this method.

Edwards et al.

(1981) has published input-output tables of the Tasmanian

State economy for the base year of 1977-78.

This table was partially

updated by the Tasmanian Department of Industrial Development and by the
research team for the year 1980-81.

In the latter table, each of the firms

included in the study was isolated, and treated as a separate sector (row
and column),
A/PACl
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and the relevant input-output multipliers were then calculated in the
conventional manner.

From these individual firm-specific tables and their

associated multipliers, the absolute and relative contribution of each firm
to the State economy was assessed in terms of contributions to output,
value added, and employment.

As explained in Chapter 4 and Appendix I,

these contributions were expressed in direct as well as indirect terms.

2.4

Some Aspects of the Use of Input-Output Analysis in Impact Measurement

Empirical economic analysis should be accompanied by some statement of
limitations affecting the form, accuracy or precision which is achievable.
This study is no exception.

Some of the more important limitations are now

discussed.

The first limitation arises from the nature of input-output models
generally, and the conventional format of the model which is applied in
this study.

By nature the input-output model is normally a short-run and

static model, and therefore less suitable for the measurement of
longer-term impacts.

Miernyk (1968) has how~ver suggested the use of the

input-output model in a long-term context, and the application of the
technique in a longer-term planning and assessment framework has increased.
The distinction between the short-term and long-term effects becomes less
important when the technique is used, as in this study,

in assessing the

economic contribution of an established industry in an economy.

This is

the case particularly in circumstances in which it is reasonable to assume
that the industry will continue to operate at a predictable and reasonably
stable level of operation in the long-term, and that there is no reason to
believe that the technical coefficients of the industry will change
markedly in the longer-term.

Similarly, since we are concerned with the

contribution of an industry which is assumed to be reasonably stable in the
longer run,

the dynamic aspects of the industry in terms of the effect of

capital investment and accelerator effects can be assumed to be of less
importance.

Thus the static model, in this sense, appears to provide a

suitable method for impact measurement in this study.

Nevertheless the

possibility of annual variations in the level of operation of the firm

A/PACl
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could result in short-term variations to the results presented in this
study, which must, by the nature of the study, refer to an average or
typical year of operation of the firm.

The second problem refers to the time lags which occur between production
in one industry (e.g), and those industries which supply inputs to that

-,

industry i.e. between first round, and second round effects, and between
second and third round effects and so on.

The input-output model is based

on that assumption that these output responses are coincident within a
given time period to which the input-output table refers.

Whether or not

this assumption is important in an empirical impact exercise depends on the
lags which can be reasonably expected.

In this study, dealing with a

reasonably mature and continuing operation,

it was assumed that all

flow-on effects were essentially constant from year to year, although the
possibility of annual variations should be considered.

A third point refers briefly to the accuracy of multiplier estimates and of
7

the consequent aggregate impacts of the options considered.

The results of

any social or economic analysis must, by the nature of the data and the
techniques of analysis used, be interpreted in a broad accuracy
framework.

While the mathematical operations of the technique produce

results which appear to be precise, a professional assessment of accuracy
in general terms is necessary.

The accuracy of the estimates in this study

as in most other studies of this nature, should be interpreted in an "order
of magnitude" framework (Jensen, 1980).

A fourth point refers to the method of calculation of flow-on effects.

Two

methods of impact calculation, both equivalent in theoretical terms, are·
possible from input-output tables.

One method is through the application of

the input-output flow-on multiplier, as defined in Appendix I and Chapter
4, to expected levels of output.

The second method is through the

application of Type IIB flow-on ratios to both "direct" or "initial impact"
estimates of income and employment to obtain estimates of flow-on income
7

and employment.

Although theoretically equivalent, the two methods often

vary in practice, particularly in studies of large and capital intensive
projects.
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The authors of this chapter felt that, although the elements of
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the multipliers developed in this study were of an acceptable degree of
reliability, and served to provide valuable detailed input into the study,
a marginal preference for the use of adjusted Type IIB ratios was
justifiable for the calculation of employment flow-on effects.

2.5

Data Sources
For the study it was necessary to prepare new rows and columns for the
available input-output table, representing the operations of the MTIE
firms.

All technical and commercial data requested for the compilation of

these rows and columns were provided by the firm.

These data were made

available in detail on a confidential basis, and are not reproduced in this
report.

The authors of this report have every confidence in the integrity

of the data and in the consistency of the data with the general nature of
the industries concerned.

7
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CHAPTER 3

THE NATURE OF THE TASMANIAN ECONOMY

It is not the purpose of this report to comment in detail on the structure of
the Tasmanian economy.

It is, however, important that the main features of that

economy are outlined, to provide some understanding of the general economic
environment of the State, and to aid in interpretation of the results of this
study.

This chapter outlines in summary form the main features of the Tasmanian

economic environment.

Information is drawn mainly from four authoritative

sources including the recent input-output model of the Tasmanian economy
(Edwards, et al., 1981), the so-called 'Callaghan Report'

(Callaghan, 1977)

which followed an Inquiry into the structure of industry and the employment
situation in Tasmania, a Tasmanian Treasury report (1982) on the Tasmanian
economy, and the paper by Wilde (1980) on industrial structure and change in
Tasmania.

3.1

Structural Change in the Tasmanian Economy

Most developed economies are undergoing a somewhat similar and reasonably
predictable process of structural change, in terms of the relative
importance of the contribution of sectors to Gross Domestic Product
(GDP).

This change, shown in Table 3-1, is common to both the Australian

and Tasmanian economies and entails a marked decline in the relative
contribution of the Agriculture, Forestry and Fishing sector to Tasmanian
GDP (from 9.49 percent in 1968-69 to 7.45 percent in 1977-78).

The decline

was, however, less than that which occurred in the Australian economy as a
whole over the same period.

Callaghan (1977, p.37) expected that the

relative importance of the Agriculture and Forestry sector in Tasmania
would be maintained.

The Treasury papers (Tasmanian Treasury, 1982) tend

to confirm this expectation, particularly with respect to forestry products
and the fishing industries.

A/PACl
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Gross Domestic Product by Sector:

Table 3-1

Tasmania and Australia,

1968-69 and 1977-78

Sector

Year

Agriculture, forestry
and fishing

Tasmania

Australia

1968-69
1977-78

9.49
7.45

9.45
4.76

Mining

1968-69
1977-78

5.38
7.19

2.57
4.04

Manufacturing

1968-69
1977-78

22.20
19.40

25.10
19.76

1968-69
1977-78

62.93
65.96

62.88
71.44

Tertiary and Other
Services

Sources:

Edwards (1977), Edwards, et al.
Statistics (1978, 1982a).

--,
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Mining contributed 7.19 percent of Tasmanian GDP in 1977-78 (5.38 percent
in 1968-69).

Since this time there has been an increase in the value added

by mining activities in Tasmania despite a lower production level for many
of the major minerals in 1981.

The Callaghan report (1977) indicated that the manufacturing sector was
decreasing in significance in both Australia and Tasmania and at about the
same rate.

In addition, there are indications that the relative dominance

of the four major Tasmanian manufacturing industry groups of Paper and
Paper Products, Food and Beverages, Wood and Wood Products and Basic Metal
Products has increased in recent years and could continue to do so as a
result of increased production capacity.

The increase in the percentage of GDP provided by tertiary and other
service sectors shown in Table 3-1 for the period 1968-69 through 1977-78
has continued (Treasury, 1982) in common with general trends in developed
countries, completing the general picture of structural change in the
State.

The percentage of Tasmanian employment in the tertiary sectors

tends to be lower than that for Australia as a whole, due to the tendency
for services to be provided on a 'branch' basis to the State, from head
offices on the Australian mainland.

3.2

The Structure of the Tasmanian Economy

Table 3-2 indicates the relative importance of various industries in the
Tasmanian economy in 1980/81.

The largest sector in terms of contribution

to gross output (15.35 percent) is the "Other Services" sector

(including

the Community Services and Recreation and Entertainment industries).

This

was followed by the Building and Construction sector with 12.87 percent and
by the Trade sector (including the Retail and Wholesale Trade industries)
with 11.59 percent, and a number of other sectors contributing within the
range 5.0-8.0 percent.

These include Agriculture, etc.

(6.62 percent),

Mining (6.52 percent), Food Manufacturing (8.09 percent), Woodchips, Pulp
and Paper (6.41 percent), Basic Metal Products (5.38 percent) and
Communications and Finance (6.90 percent).
A/PACl
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Relative Importance of Sectors in the Tasmanian Economy, 1980/81

Value
($ 'm)
(1)

Output
Percent
(2)

Value Added
Value
Percent
( $ 'm)
(3)
(4)

Value
( $ 'm)
(5)

Imports
Percent
(6)

Value
($ 'm)
(7)

Exports
Percent
(8)

A.

Agriculture, etc.

411. 693

6.62

280.125

7.83

33.327

3.96

88.302

6.11

B.

Mining

405.622

6.52

253 .871

7.10

47.571

5.66

279.983

19.37

c.

Food Manufacturing

503.448

8.09

163.480

4.57

76.391

9.08

234.691

16.23

D.

Woodchips, Pulp and Paper

399.050

6.41

185.194

5.18

68.539

8.15

325.786

22.53

E.

Other Timber-based Manufacturing

144.583

2.32

67.390

1.88

9.157

1.09

52.253

3.62

F.

Basic Metal Products

334.932

5.38

105.172

2.94

141. 786

16.86

300.846

20.81

G.

Chemicals, Non-Metallic Minerals

182.739

2.94

68.750

1.92

31. 522

3.75

64.381

4.45

H.

Other Manufacturing

274.175

4.41

123.861

3.47

72. 446

8.60

65.269

4.51

I.

Electricity, etc.

162.785

2.62

133.057

3. 72

14.028

1.67

J.

Building and Construction

800.317

12.87

3:43.946

9.62

122.040

14.51

K.

Trade (Retail

720. 776

11. 59

511. 603

14.31

48.592

5.78

L.

Transport and Storage

272.642

4.38

104.682 .

2.93

70.091

8.33

34.257

2.37

M.

Communication and Finance

429.255

6.90

305.909

8.56

63.269

7.52

N.

Public Administration

223.836

3.60

174.869

4.89

10.269

1.22

o.

Other Services

954.883

15.35

753.726

21.08

32.122

3.82

TOTAL

6,220.736

100. 00

3,575.635

100.00

841.150

100. 00

1,445.768

100.00
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The contribution of the various sectors to State value added is shown in
columns (3) and (4) of Table 3-2.

The relative contribution of some

industries to total value added is higher than their relative contributions
to total output.

In general terms these industries are those with lower

import requirements, in terms of imports from overseas or interstate, as
shown in columns (5) and (6).

For instance, the category of Other Services

contributes 21.08 percent of State value added and the Trade sector
contributes 14.31 percent.

On the-other hand, sectors which are highly

dependent on imports tend to contribute relatively less in terms of value
added.

These include the Food Manufacturing sector (4.57 percent), the

Woodchips, Pulp and Paper sector (5.18 percent), the Basic Metal Products
sector (2.94 percent) and the Building and Construction sector (9.62
percent).

The relative demand for imports (interstate and overseas) by each sector is
shown in columns (5) and (6) of Table 3-2.

The heaviest users of imports

for current purposes are the Basic Metal Products sector (16.86 percent),
the Building and Construction sector (14.51 percent), and the Food
Manufacturing sector (9.08 percent).

In 1980-81, Tasmanian total exports

(interstate and overseas) were valued at $1,445.768m compared with total
imports of $841.150m.

The structure of State exports,
simpler.

(columns (7) and (8) of Table 3-2) is much

Exports tend to be dominated by a relatively few large exporting

sectors, namely the Woodchips, Pulp and Paper sector (22.53 percent), the
Basic Metal Products sector (20.81 percent), the Mining sector (19.37
percent) and the Food.Manufacturing sector (16.23 percent).

Earlier Tasmanian governments adopted the strategy of developing the
comparative advantage of Tasmania in the generation of hydro-electricity.
This made possible the establishment of power-intensive industries within
the State, and has had substantial employment consequences.

These

companies, in the mining and manufacturing industries, directly employ
about 11,500 people or some 12 percent of the State's private workforce.

A/PACl
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Large companies play a significant role in Tasmanian employment.

For

example in 1980, the fifteen largest manufacturing firms, accounting for
only 3.7 percent of the total number of manufacturing establishments,
directly employed 60 percent of the total manufacturing workforce.

About

22 percent of the Tasmanian workforce, or about 35,600 jobs in the State,
are attributable (directly and indirectly) to the Woodchips, Pulp and
Paper, Metallic Minerals, Basic Chemicals and Basic Metals industries.

1

While they are recognised as dominant to some extent in the overall
structure of industry in Tasmania (Callaghan, 1977, p.34), the large firms
are sometimes seen as "enclaves" of capital intensive units of production,
which contribute mainly in terms of employment and some revenue, while
importing most of their material inputs and exporting their products to
interstate or foreign markets (Callaghan, 1977, p.35).

Callaghan (1977)

mentioned seven companies in this category; these companies directly
employed about 10,000 people in November 1976, which represented 6 percent
of total employment, and 28 percent of all mining and manufacturing
employment in the State.

The seven selected by Callaghan were:

Electrolytic Zinc Company of Australasia Limited
Risden and Rosebery
Associated Pulp

&

Paper Mills

Burnie
Cadbury Schweppes Pty. Ltd.
Claremont
Australian Newprint Mills Ltd
Boyer
Comalco Aluminium (Bell Bay) Ltd
Bell Bay
Mt. Lyell Mining and Railway Co. Ltd
Queenstown
Coats Patons (Aust.) Pty. Ltd
Launceston

1.

A/ PACl
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Callaghan suggests (p.35) that while the economic effect of these companies

--.

on Tasmania may sometimes be overstated, it is true that any difficulties
experienced by these companies are reflected directly or indirectly in
business activities in the various regions of the State and in the welfare
of a large number of employees.

Wilde (1980, p.15) was concerned about

the concentration of employment in the mining, manufacturing and finance
sectors, especially as this employment is generally controlled from outside
the State.

Wilde (p.13) notes also as important features of the Tasmanian

economy, the relatively weak linkages which exist between Tasmanian
industries, and the tendency for the effects of economic linkages to leak
out of the State to export markets or suppliers of imported inputs.

3.3

Indicators of the Tasmanian Economy

The Tasmanian Treasury report (1982) provides a useful overview of the
level and trends in the main economic indicators of the State of Tasmania.
In order to provide a general background to this study, these are
summarised below without detailed examination or comment:

(i)

Household income per head of population has, in recent years,
been consistently lower in Tasmania than in other states, and
was, in 1980-81, about 7 percent below the Australian average.

1

In addition, the Tasmanian average income increased at a lower

-,

rate than the Australian average.

(ii)

Although Tasmanian birth and death rates have been similar to the
Australian rates, a net loss through migration has led, in most
years, to a much lower rate of increase in population in Tasmania
than in Australia as a whole.

1.

On preliminary figures.
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(iii)

Despite this loss, the rate of unemployment in Tasmania is higher
than that for Australia -- a disparity which has been
particularly pronounced since December 1981.

(iv)

Electricity generated by the Hydro-Electric Commission has
continued to increase in recent years.

However, as a result of

the generally depressed economic conditions, the increase in
demand was considerably lower in 1981-82 than in each of the
previous 5 years.

(v)

Statistics on building approvals in 1981-82,indicate a continuing
fall in private home-building activity of around 15 percent.

The

non-dwelling component of building activity experienced an even
greater rate of decline, with the value of work done falling by
approximately 40 percent compared with 1980-81.

Both sets of

statistics indicate a more depressed building industry in Tasmania
than in Australia as a whole.

(vi)

There appears to be no significant difference between the rates
of inflation, as measured by the Consumer Price Index (all
groups), in Hobart and the average of the six capital cities.

(vii)

The value of retail sales and the number of registrations of new
motor vehicles have tended to increase more slowly in Tasmania
than in Australia as a whole over recent years.

In fact, when

allowance is made for price increases, it appears that the actual
volume of retail sales remained static during 1980-81, while
registrations recorded a fall of 7.7 percent.

3.4

The 'Tasmanian Problem'

These indicators concur with the often-expressed sentiment that the State
of Tasmania has been unable to achieve the rates of economic growth and
development enjoyed by other states of Australia in recent years, and that

A/PACl
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the emerging economic circumstances are likely to increase the degree of
economic disadvantage suffered by Tasmania.

Hence there has been a

tendency to refer to the relative disability of the State as the 'Tasmanian
Problem' and to seek ways and means of alleviating this problem.

The Callaghan Report (1977) was an important contribution in the formal
recognition of the special situation of the Tasmanian economy.

A primary

objective of the Callaghan inquiry was "to identify special factors which
have in the past, and might in the future, justify separate or special
considerations of problems that affect Tasmania"

(p.7).

Callaghan referred

to Tasmania's recurrent unemployment, continued out-migration of young
people, its industrial production and transport difficulties as well-known
problems, and while claiming that these were not new, they were "some of
the manifestations of the longer-term relative economic decline"

(p.7).

Declining rural and manufacturing activity and limited private tertiary
sector development due to isolation define what is loosely termed the
'Tasmanian Problem'.

Callaghan (1977, Chapter 3) attempts to isolate those

features of the economic environment which apply specifically to Tasmania
and which contribute to this 'problem'.

1.

These features, briefly are:

Bass Strait

"Tasmania's major problem is that it is an island State in today's
world and in the world of tomorrow" (p.7).

The costs of shipping

across Bass Strait are seen as high, disproportionately so, and as a
significant disadvantage to operations in Tasmania.
Bass Strait is seen also as irregular and unreliable.

Transport across
This imposes a

requirement for higher than normal inventories, and can lead to
production delays.

The physical separation of Tasmania from the rest

of Australia imposes a sense of isolation from trade and technical

-,

developments, increases the cost of travel and communication, of
servicing export orders, and of recruiting staff.
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Government Administration

An absence of co-ordination within the State government
administration, and an inordinately large number of centres because of
the decentralised nature of Tasmania's population.

Each of these

factors affect the economy with which government programmes can be
developed and implemented (p.12).

3.

Decentralisation

The Tasmanian economy is characterised by a high level of
decentralisation.

This can be seen as a natural outcome of the

distribution of natural resources in the State and the dispersed
locations of deep water ports.

Nevertheless, it appears to have been

achieved, to some extent, at the expense of the industrial development
of the State and a broadening of its employment base.

This is so

since the dispersion of the small domestic market and the labour force
exacerbates the problems caused by the small economic base of the

......,

State (p.14).

Centres other than Hobart seem to be particularly

disadvantaged.

4.

Internal Transport

-,
Although the efficiency of road transport services is high, area
permit fees can place local producers at a disadvantage compared to
1
interstate suppliers of the same commodities.
In addition, the
Tasmanian railway system appears to be in need of upgrading to raise
the level of operational efficiency.

1.

For consititional reasons, the State is unable to levy road transport fees
on interstate consignments.
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5.

External Influences

The main source of instability in the Tasmanian economy originates from
changes in the level and composition of its trade with the rest of
Australia, and with foreign countries.

Tasmania is particularly

vulnerable to the periodic changes in commodity prices and demand
levels for its exports.

This vulnerability reflects not only the

relatively narrow range of specialist commodities exported from
Tasmania, but also dependence on a few major countries as purchasers
of Tasmanian overseas exports.

A/PACl
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CHAPTER 4

THE ECONOMIC IMPACT OF A GROUP OF MAJOR TASMANIAN INDUSTRIAL EMPLOYERS ON

THE ECONOMY OF TASMANIA

4.1

Introduction

This chapter provides estimates of the economic impact on the Tasmanian
economy of a group of major Tasmanian industrial employers (MTIE).

These

estimates were derived by the application of input-output analysis to the
Tasmanian economy, as described in Chapter 2.

An input-output table,

supplied by the Tasmanian Department of Industrial Development, was
modified for the purpose of impact measurement.

This modification includes

partial updating to the year 1980/81, which was selected as the base year
for this study.

Each of the firms in the MTIE group provided data relating

to activities in the 1980/81 year to the research team.

The impact

measurements reported in this chapter therefore refer to that year.

4.2

Output Impacts

A summary of the estimated output impacts of the MTIE in the year 1980/81
is given in Table 4-1.

The value of output directly generated by MTIE firms in 1980/81,was
$1,124.368m.

The value of output produced directly by the MTIE group

accounted for 49.45 percent of Tasmania's total mining and manufacturing
output and 18.14 percent of total State output.

1.

1

This compares with an estimated total visitor tourist expenditure in
Tasmania of $180m in 1981.

(Australian Bureau of Statistics, Tasmanian

Yearbook No. 17, 1983 P. 448.)

This figure represents the output directly

generated by visitors and tourists to Tasmania.
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- 32 TABLE 4-1 Output Impacts of a Group of Major Tasmanian Industrial
Employers on the Economy of Tasmania, 1980-81 (d).

Percentage
Aggregate
($ 'm)

Percentage of
Total Effect

of Total
State Output (c)

Initial (Direct)
Effects (a)

1,124.368

54.11

18.14

953.641

45.89

15.39

2,078.009

100.00

33.53

Flow-on Effect (b)

Total Effect

(a)

The initial effects refer to the actual operations of this group of
firms.

(b)

Flow-on effects occur within firms comprising the Tasmanian
economy, as a result of direct or indirect linkages with MTIE
firms.

(c)

The total output level for the State was derived from the Tasmanian
input-output table, updated to 1980/81.

(d)

A/PAC
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The production of this output was responsible indirectly for
flow-on output effects on other firms/organisations within the
Tasmanian economy of approximately $953.64lm.

This impact occurs

not simply due to local purchases by MTIE firms, but to indirect
purchases by other firms supplying inputs (directly or indirectly)
to MTIE firms, and to local purchases by consumers dependent
(directly or indirectly) on MTIE firms for their income.

Column

(2) of Table 4-2 indicates the disaggregated output flow-on
effects, i.e. the percentage of the flow-on effects which occur in
each major sector of the Tasmanian economy.

By application of

these percentages it is possible to estimate expected flow-on
effects by sector (Columns (1)

&

(3) of Table 4-2).

For example,

the flow-on output effect on the Retail Trade sector is estimated
to be in the vicinity of $121.503m or 25.12 per cent of total State
output in the Retail Trade sector.

Other sectors experiencing

significant flow-on output effects include Communications and
Finance ($114.660m or 26.73 percent of sector output), Electricity
and Other Utility Services ($83.284m or 51.27 percent of sector

-,

output), and Transport and Storage ($74.932m or 28.29 percent of
sector output).

The total output impact of the MTIE can be found by addition of the
initial effect of direct MTIE firm operations (Row 1 of Table 4-1)
and the flow-on effects of these operations (Row 2).

As shown in

Row 3 it is estimated to be in the vicinity of $2,078.009m, which
represents 33.53 percent of total State output in 1980/81.

4.3

Income Impacts

Table 4-3 provides a summary of the estimated 1980/81 contribution
of the MTIE firms to household income in the form of wages,
salaries and supplements.
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TABLE 4-2 Main Sectors Impacted by Flow-on Output Effects of a Group of Major Tasmanian Industrial Employers on the
Economy of Tasmania, 1980/81 (a),

(b)

Aggregate Impact
Sector (c)

($ 'm)

Percentage of
Flow-on Effect

Percentage of
State Ouput of
Impacted Sector (d)

(1)

(2)

(3)

52. Retail Trade

121. 503

12.75

25.12

54. Communications, Finance

114.660

12.02

26.73

45,46. Electricity, Other Utility Services

83.284

8.73

51. 27

53. Transport, Storage

74.932

7.86

28.29

55. Dwelling

72. 739

7.63

24.30

51. Wholesale Trade

52.690

5.53

22.32

10. Forestry, Logging

49.400

5.18

40.22

58. Recreation, Entertainment

47.732

5.01

19.43

44. Other Manufacturing

29.176

3.06

35.63

17. Milk Products Manufacturing

19.682

2.06

19.35

953.641

100.00

TOTAL

(a)

Only impacts of at least two percent of total flow-on effects are listed.

(b)

Rounding errors occur

(c)

Sector numbers refer to sectors as defined in the original table by Edwards (1977).

(d)

The sectoral output levels were derived from the Tasmanian input-output table, updated to 1980/81.
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- 35 TABLE 4-3 Income Impacts of a Group of Major Tasmanian Industrial
Employers on the Economy of Tasmania, 1980/81 (d).

Percentage
Aggregate
($ 'm)

Percentage of
Total Effect

of Total
State Income(c)

Initial (Direct)

7

Effects (a)

244.747

43.86

11.60

Flow-on Effect (b)

313. 225

56.14

14.85

Total Effect

557.972

100.00

26.45

(a)

The initial effects refer to the actual operations of this group of
firms.

(b)

Flow-on effects occur within firms comprising the Tasmanian
economy, as a result of direct or indirect linkages with MTIE
firms.

(c)

The total output level for the State was derived from the Tasmanian
input-output table, updated to 1980/ 81.

(d)

7
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- 36 The direct contribution of MTIE firms to household income was
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estimated at $244.747m, which represented 11.60 percent of the
total State wages, salaries and supplements bill in 1980/81.

The

flow-on household income effects of MTIE operations are estimated

-,

to have been responsible for indirect household income for
Tasmanians in the vicinity of $313.225m.

l

Column (2) of Table 4-4 provides the percentage distribution by
sector of these flow-on income effects.

These figures have been

applied to disaggregate the expected flow-on income effects.
appear in Columns (1) and (3) of Table 4-4.

These

For example, the

flow-on household income effect to employees in the Communications
and Finance sector is estimated to be in the vicinity of $46.926m
or 26.90 percent of the total wages, salaries and supplement bill
of that sector in Tasmania.

Other sectors experiencing significant

flow-on household income effects include Retail Trade ($44.898m or
25.12 percent of the total wages and salaries in that sector),
Transport and Storage ($35.852m or 30.92 percent) and Recreation
and Entertainment ($20.813m or 19.43 percent).

The total household income impact of the MTIE firms is estimated to
be $557.972m, which represents 26.45 percent of total State
household income in 1980/81.

This is shown in Row 3,of Table 4-3.

The total impact estimate is found as the addition of the direct
contribution to household income (Row 1) and the estimated flow-on
income effect (Row 2).

4.4

Employment Impacts

A summary of the estimated employment impacts of the MTIE is
provided in Table 4-5.

The number of employees directly dependent on MTIE firms in 1980/81

7

was 12,641.

MTIE employees accounted for 39.8 percent of all

employment in Tasmanian mining and manufacturing activities and
7.29 percent of total State employment in 1980/ 81.
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TABLE 4-4 Main Sectors Impacted by Flow-on Income Effects of a Group of Major Tasmanian Industrial Employers
on the Economy of Tasmania, 1980-81 {a),

{b)

Aggregate Impact
Sector (c)

($ 'm)

Percentage of

Percentage of State

Flow-on Effect

Income of Impacted
Sector (d)

(1)

(2)

(3)

54.

Communications, Finance

46.926

14.98

26.90

52.

Retail Trade

44.898

14.33

25.12

53.

Transport, Storage

35.852

11. 45

30.92

58.

Recreation, Entertainment

20.813

6.64

19.43
I

45,46

Electricity, Other

w

--.J

Utility Services

20.761

6.63

38.51

51.

Wholesale Trade

18.332

5.85

22.31

10.

Forestry, Logging

18.085

5. 77

39.59

57.

Community Services

12.546

4.01

4.02

44.

Other Manufacturing

9.351

2.99

36.24

313.225

100.00

TOTAL

(a)

Only impacts of at least two percent of total flow-on effects are listed.

(b)

Rounding errors occur.

(c)

Sector numbers refer to sectors as defined in the original table by Edwards (1977).

(d)

The sectoral income levels were derived from the Tasmanian input-output table, updated to 1980/81.

A/ PACl

See Appendix II.

- 38 TABLE 4-5 Employment Impacts of a Group of Major Tasmanian Industrial
Employers on the Economy of Tasmania, 1980/81 (c).

Percentage
Aggregate

Percentage of

(persons)

Total Effect

of Total State
Employrnent(c)

Initial (Direct)
Effects (a)

12,641

33.36

7.29

Flow-on Effect (b)

25,251

66.64

14.56

Total Effect

37,892

100.00

21. 85

(a)

The initial effects refer to the actual operations of this group of
firms.

(b)

Flow-on effects occur within firms comprising the Tasmanian
economy, as a result of direct or indirect linkages with MTIE
firms.

(c)

A/ PACl

Rounding errors occur.

- 39 An additional 25,251 positions are estimated to have been made
--,

available as a result of the flow-on effects of MTIE operations.

The total employment impact of MTIE firms is estimated (Table 4-5)
to be 37,892 which represents 21.85 percent of the total State
employment in 1980/81.

As shown in Row 3 of Table 4-5, this total

impact figure is found as the addition of the number of direct
employees (Row 1) and the estimated flow-on employment effect
(Row 2).

Column (2) of Table 4-6 provides the percentage distribution by
sector of these flow-on employment effects.

These figures have

been applied to provide an estimate of the sectoral composition of
flow-on employment.
4-6.

These appear in Columns (1) and (3) of Table

For example, the flow-on employment effect on the Retail

Trade sector is estimated to be in the vicinity of 4,975 positions
or 21.72 percent of total State employment in that sector.

Other

sectors experiencing significant flow-on employment effects include
Communications and Finance (3,890 positions or 23.53 percent of
sector employment), Transport and Storage (2,459 positions or 30.15
percent of sector employment) and Recreation and Entertainment
(2,137 positions or 17.42 percent of sector employment).

4.5

2

Contribution to State Exports

A further indicator of the economic impact of MTIE firms on the
Tasmanian economy is the value of the combined contribution to
State export earnings.

These are shown in Table 4-7.

For example,

the value of exports of MTIE firms was $1,008.643m in 1980/ 81,
which represented 69.77 percent of the value of Tasmanian exports
in that same year.

The value of overseas exports by MTIE firms was

$385.474m, with the remaining $623.169m representing exports to the
mainland States of Australia.

2.

Note that many of the industries experiencing significant flow-on
employment impacts are those containing a large number of small
firms.

This points to the high degree of economic interdependence

between large and small firms within Tasmania.
A/ PACl
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TABLE 4-6 Main Sectors Impacted by Flow-on Employment Effects of a Group of Major Tasmanian Industrial Employers on the
Economy of Tasmania, 1980/81 (a),

(b)

Aggregate Impact
Sector (c)

(Jobs)

Percentage of
Flow-on Effect

Percentage of State
Employment of
Impacted Sector

(1)

(2)

(3)

52.

Retail Trade

4,975

19.70

21. 72

54.

Communications, Finance

3,890

15.41

23.53

53.

Transport, Storage

2,459

9.74

30.15

58.

Recreation, Entertainment

2,137

8.46

17.42

51.

Wholesale Trade

1,842

7.29

20.23

45,46

I

Utility Services

1,073

4.25

28.47

57.

Community Services

1,014

4.02

3.22

10.

Forestry, Logging

935

3.20

35.11

44.

Other Manufacturing

809

3.70

45.20

Dairying

546

2.16

19.64

25,251

100.00

3.

TOTAL

(a)

Only impacts of at least two percent of total flow-on effects are listed.

(b)

Rounding errors occur

(c)

Sector numbers refer to sectors as defined in the original table by Edwards (1977).

A/PACl
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Electricity, Other

See Appendix II.
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TABLE 4-7

Level and Sectoral Composition of Exports Generated by a
Group of Major Tasmanian Industrial Employers in the
Tasmanian Economy, 1980/82.

EXPORT

LEVELS

$'m
Total

overseas

Interstate

1,008.643

385.474

623.169

SECTORAL

COMPOSITION

OF

EXPORTS

Aggregate
Level ($'m)

Sector or Group

Food, Beverages
Manufacturing

27-34

35-36

29.93

354.859

93.87

43.497

81.33

17.699

61.57

522.315

89.53

1,008.605

76.22

1,008.643

69.77

Chemical Products
Manufacturing

37-40

70.235

Wood, Paper Products
Manufacturing

-

Sector Exports
from Tasmania

of Sectors (a)

16-24

Percent of Total

Non-metallic Mineral
Products Manufacturing

12-15
&

41-42 Mining and Metal Products
Manufacturing

TOTAL MINING

&

TOTAL EXPORTS

(a)

MANUFACTURING

Sector numbers refer to sectors as defined in the original table by Edwards
(1977).

A/PACl

See Appendix II.

- 42 The sectors to which MTIE firms made the greatest contribution in terms of
export earnings are Mining and Metal Products Manufacturing ($522.315m or
89.53 percent of the Tasmanian exports of that sector), Wood and Paper
Products Manufacturing ($354.859m or 93.87 percent of the exports of that
sector).

4.6

Concluding Remarks

In concluding this chapter, some reservations with respect to these

-

estimates of economic impact must be briefly reiterated.

Firstly,

the flow-on impact estimates contained in Tables 4-1 through 4-6
should be regarded as 'order of magnitude' estimates,

rather than

estimates with a high level of exactitude, particularly in the less
significant impacts.

Secondly, the impact estimates should not

imply that, if operations of these firms ceased for some reason,
the direct and flow-on impacts discussed would all be lost to the
Tasmanian economy.

In the case of plant closure, some employees

would find employment elsewhere, and some of those not re-employed
could become recipients of social security support.

To this extent

the full value of the impacts discussed above might not be lost to
the Tasmanian economy.

This study is not, however, concerned with

the possibility of closure of the MTIE firms, but simply the
contributions of these firms to the Tasmanian economy in the year
1980/81.

We believe that the focus on the year 1980/81 does not

limit the usefulness of our results for current policy planning.
In any circumstance in which the operations of the individual firms
in 1980/81 were regarded as 'abnormal' for some reason, the study
team sought information to correct for this sector and to define an
"average" or representative year for the purposes of this analysis.

It is our opinion that all impacts reported in this chapter can be
regarded as fully representative of the normal operations of the
MTIE firms.

A/PACl
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APPENDIX I
INPUT-OUTPUT TABLES AND MULTIPLIERS - A TECHNICAL SUMMARY!
Input-output tables and analysis have been part of the literature
of economic analysis for some time.

A number of useful texts2 provide

detailed introductions to the technique, and further insights into the
power and flexibility of input-output.

This appendix provides only a brief

introduction to the input-output technique, by reference to a highly
aggregated 3-sector table of the Queensland economy.
this example refers to the 1973-4 year.

The table used in

It is included primarily to

demonstrate the output and employment multiplier structure and terminology
used in the empirical sections of this report.

The multiplier structure

described in this Appendix has been applied in all studies by the authors
since 1978, and by most input-output analysts in Australia.
A 1.1.

The Input-Output Transactions Table
An input-output table represents an economy in terms of

aggregated industrial or commodity groups, or sectors.

The table traces

out the value of transactions, in dollar terms, between these sectors for a

-

given year.

Through normal trading transactions, sectors sell goods and

services to other sectors and to final users or final demand, and by their
inputs from other sectors and sources of primary inputs.

The transactions

table summarises the intersectoral flows for a given period and is
conventionally presented in matrix form.

A highly-aggregated 3-sector

transactions table for the Queensland economy is shown as Table 1.

Each

row indicates the sales flows from one sector to another and to final
demand.

1.
2.

From Table 1, Sector 1 sells $129.lm of its output (of $1819.9m)

This appendix is a revised version of chapters in the original GRIT
Report (Jensen, Mandeville and Karunaratne, 1979) and the GRIT II
Reports (West, Wilkinson and Jensen, 1979, 1980).
See, for example Miernyk (1965) and Richardson (1972).

Al.2
to firms in the same sector, $703.5m to firms in Sector 2, $20.6m to firms
in Sector 3, $102.4m to household consumers as final users and $864.3m to
other final demand sources.
the sectors.

The columns show the purchasing patterns of

For example, Sector 2 purchases $703.Sm from firms in Sector

1, $778 . 6m from firms in the same sector, $503.2m from firms in Sector 3,
$946.9m from primary inputs in the form of household labour (via wages,
salaries etc.) and $1107.6m in the form of other primary inputs.
Highly Aggregated Transactions Table, Queensland, 1973-4 ($m)

TABLE 1

Intermediate Sectors
1
2
3
( Quadrant I )
1
2
3

129.1
242.5
224.0

703.5
778.6
503.2

20.6
359.2
536.7

Household
Consumption

Other Final
Demand
(Quadrant II)

Tota 1
Output

102.4
762.2
1434.2

864.3
189 7. 3
1325.5

1819.9
4039.8
4023.6

( Quadrant IV)

( Quadrant I I I)
Households
191.6
Other Primary
Inputs
1032.7
Tota 1
1819.9
Emp l oyment
( I 000)

946.9

1107. 6 1446.7
40 39. 8 4023.6

89

198

2798.9

1660.4
500.1
2798.9

429.2
4516.3

4516.3
I7I98.5

447

It is usual to define four quadran t s (Quadrant I to IV) in an
i nput-output table.
1

processing

1

Quadrant I is termed the

quadrant.

1

intermediate 1 or the

It shows the f lows of transact i ons between the

industrial sectors defi ned f or the study, and, as later described, provi des
th e analytical core of the input-output technique .
sa le s by each sector to f in al deman d.

Quadran t I I indicates

This quad r ant in mos t input-ou t put

Al.3

tables traditionally includes columns relating to personal consumption,
capital formation, some government expenditure and exports.

Quadrant III

lists the primary inputs into each industry, i.e. those inputs which are
not purchases from local industrial sectors.
value-added in production.

It represents mainly

Normally included in this quadrant are rows for

depreciation, indirect taxes, wages and salaries (the household row in
Table 1), gross operating surplus, imports and other value-added items.
Quadrant IV, showing primary inputs absorbed by final demand, is normally
of 1ess importance in most input-output tables and is often ignored in
analytical terms.

This quadrant includes however, in tables with direct

allocation of imports, the basic value of imported goods consumed by
householders;

this is often a relatively significant entry in input-output

models of small or rural economies.
The numbe r of sectors shown in a particular table is determined
mainly by the avail ability of data and the objectives of the study.

Al l

endogenous sectors of the economy are included within the interm~di ate
quadrant of the table and exogenous sectors are included in other quadrants .
Endogenous sectors are those which are assumed to be influenced by the
inte rnal structure of the economy, while exogenous sectors are thJse
assumed to be governed by external influences.
expenditure and government spending

r1re

Thus exports, capital

usually treated as exogenous s ·ince

these are often influe nced primarily by factors external to th e reg ion 3l
economy.

Personal consumptio n expenditure is treated as exogenou s in one

appl ication of inpu t -outp ut tables, the standard or 'open' table, but as
endogenous in the 'closed' or in duced-consump tio n table.
The transactions table pr ovides a concis~ , descriptive snapshot
of a particular economy at a point in time.

It is al so a di saggr·"-';_1at-~d rnd

cons istent accoun ting system for an economy.

The final demand comoo1~nts

are considered to indicate the equivalent of wh at GNP or GRP (Gros~
Rr~gio nal Product) measu r,~s on the expenditure

side,

Jnd

pri,nary

1rq1 ,ns

Al.4
the same on the receipts side.

However, since GNP or GRP accounting ~(!?ks

to avoid the double-counting involved in all the transactions leading up to
final demand, it contains only part of the information represented in an
input-output table.

In the regional policy and planning context, the

transactions table gives both a general understanding of the economy of a
particular region, and important information on particular aspects of the
region's economy.
Before discussing the output and employment multipliers in some
detail, it is necessary to distinguish between the treatme~t of the
household sector in 'open' and 'closed' input-output models.

In open

input-output models, household personal consumption is located in the final
demand portion of the table, and its accompanying row comprising wages,
salaries and other household income is included with prifilary inputs.
Alternatively, the input-output table may be closed with respect to
households by inserting the househo:d row and colu ;nn into the endogenous
matrix.

The implications of these alternatives will become clear in the

discussion on multipliers in Section 2.
Al.2.

The Mathematical Structure of Input-Output
Once the transactions table has been compiled, si :nple

mathematical procedures can be ap plied to derive multipliers for each
sector in the economy.

These proce dur es are illustrated briefly with

accompanying comment.
The transactions table may be represented by a series of
equations thus:

Xn

=

X11 + X12 +

+ ,<ln + Y1

=

X21 + X22 +

+

=

Xnl + Xn2 + • • • • • • + Xnn + Yn

Xz n

+

Y2

Al.5

where
Xi

=

Total output of intennediate sector i (row totals)

X; j = Output of sector i purchased by sector j (elements of
processing sector)
Y;

=

Total final demand for the output of sector i.

It is possible, by dividing the e,ements of the columns of the
transactions table by the respective column totals to derive coefficients
which represent more clearly the purchasing pattern of each sector.

These

coefficients, variously termed 'direct' or 'input-output' coefficients or
less appropriately 'technical coefficients', are normally notated as the
aij, and represent the direct or first round requirement from the output of
each sector following an increase in output of any sector.
In equation terms the model becomes:
=
=

=

where a;j = Xij/Xj, when aij is the input-output coefficie nt.

This may be

r epresented in matrix terms:
X =

AX + Y

where A= CaijJ, the matrix of input-output coefficients.

... (l)

T~e A mJtrix of

direct coefficients for the Queensland example is given in Table 2.

JU .G

TABLE 2

Direct Coefficients Matrix, Queensland, 1973-4
1
1
2
3

Tota 1
Intermediate
Households
Other Primary Inputs
Total
Equation

(1)

3

.071
.133
.123

.174
.193
.125

.005
.089
.133

.327

.492

.105
.568

.234
. 274

.227
.413
.360

1.000

1.ooo

1.ooo

can be extended to:

(I-A)X

or

2

X

=

Y

where I-A is termed the Leontief matrix

=

(I-A)-ly

where (I-A)-1 is termed the •general
solution' (or simply the inverse of the
open mode 1).

Let this genera 1 solution be represented by:

z

=

( I -A) -1

=

[ z; j J

This open invers e is given for the Queensland ex amp 1e by Tab 1e 3.
TABLE 3

z=

(I- A) -1, Qu eensland, 1973-4

1

1

--,.

2

1.116
. 205

3
Tota 1

1.509

.188

2

.246
1. 304
.222

1. 772

3

.032
.136
1.178
1.346

Al. 7

The input-output table can be
elements of the table.

1

closed 1 with respect to certain

Closure involves the transfer of an item from the

exogenous portions of the table (Quadrants II, III and IV) to the
endogenous section of the table (Quadrant I);

closure implies that the

analyst considers that the transferred item is related more to the level of
local economic activity than to external influences.

Closure of input-

output tables with respect to households is common;

this is illustrated

for the Queensland table in Table 4.
TABLE 4

Matrix of Direct Coefficients, Closed with Respect to Households
Queensland

1
2
3
Households

1

2

3

.071
.133
.123
.105

.174

.193
.125
.234

.005
.089
.133

Households
.036
.273
. 512

.413

We refer to the 'closed' or 'augmented' matrix as A*;
inverse of the Leontief matrix formed from A* is given by Z*

=

the
(I-A*)-1,

and is provided for this example in Table 5.
TABLE 5

Z*

=

(I-A*)-1, Queensland, 1973-4
,
.I.

1
1.165
2
. 377
3
.456
(Total) (l.999)
Households
.398

2

.332
1.604

.689
(2 .625)
.695

3
.138
. 505
1. 752
(2 .39.5)
.856

Households
. 204

.710

1.102
1.643

Al.8
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Input-Output Multipliers
A multiplier is essentially a measurement of response to an

economic stimulus.

In the case of input-output multipliers the stimulus is

normally assumed to be an increase of one dollar in sales to final demand
by a sector.

Under the linearity assumption of input-output, the stimulus

can be defined as a decrease in sales of one dollar to final demand, or
simply as the average dollar of sales to final demand.

We are interested

in the major categories of impact in terms of output, income and employment
increases.
(i)

These major categories of impact are listed be low.
The Initial Impact.

They are:

This refers to the assumed

dollar increase in sales;

it is the stimulus, or the

It is the unity base for the

cause of the impacts.

output multiplier and pro vi des the identity matrix of
the Leontief matrix.

Associated directly with this

dollar inc r ease in output is an own-sector increase
in household inc ome in 1vages, salaries, etc. used in
the production of that dollar of output.

This is the

household coeff icient hi ($0.105 for Sector 1 - Tab1e
4).

Associated also wi11 be an own-sector increase

in employment, represented by the size of the sector
employment coefficient.

This employment coefficient

ei represents an employment/output ratio and is
usually calculated as "ernployrn-2nt per thousa nd
dollars of output".

Th2

employment coefficients for

the three sectors of t he table are given respective ly
as .049, .044 ancf .111.3
3.

Calculated as employment divided by secto r out::,ut, i.e. 8900071819 , 900
=.049 for Sector 1 (from Table 1). This, and some other studies by the
aut hors have used "employment per thousand du 11 ars of output " to reduce
the use of very small numb er s in ,n:Jlt ipli er analysis.

Al. 9

(ii)

The First-Round Effect.

This refers to the effect of

the first-round of purchases by the sector providing the
additional dollar of output.

Clearly in the case of the

output multiplier this is shown in the elements of the
direct coefficients matrix (Table 2).

For ~xample, the

direct effect of an increase of one dollar in the output
of Sector 1 is 7.1 cents on Sector 1, 13.3 cents on
Sector 2, and 12.3 cents on Sector 3 (these are termed
the disaggregated direct effects) or a total of 32.7
cents on all intermediate sectors of the economy.

The

disaggregated effects are given by the individual aij,
and the total first round effects by the

aij•

First-round income effects are calculated by
multiplying the first-round output effects by the
appropriate HH income coefficients, as shown in Table 6.
The total first-round income effect is given by
I

aijhi, in this case 8.9 cents, and the disaggregated

income effects, or the extent to which HH income
increases in each sector due to the first-round out pu t
effects, is given by the individual aijhi, i.e. in th i s
case 0.7 cents in Sector 1, 3.1 cents in Sector 2, and
5.1 cents in Sector 3.
First-round employment effects ar-e simi lar-ly
calculated

by

multiplying the first-r-ound output effects

by the appropriate employment coefficients, also as
shown in Table 6.

The t otal first-round effect is given

by :;: a;jei, in this case .023 rersons per thousand

Al.10
dollars of Sector 1 Output, and the disaggregated
employment effects, or the extent to which employment
increases in each sector due to the first-round output
effects, is given by the individual aijei, i.e. in this
case .003 in Sector 1, .006 in Sector 2 and .014 in
Sector 3.

First-Round Income and Employment Effects, Sector 1,
Queensland, I973-4

TABLE 6

Sector
1
2
3

(iii)

ail

hi

ei

.071
.133
.123

• 105
.234
. 413

.049
.044
.111

Industrial Support Effects.

First Round Effects
Employment
Income
ai1e;
ailhi
.007
.031
.051

.003
.006
.014

.089

.023

This term is applied here

to "second and subsequent ro:Jnd" effects, as successive
waves of output increases occur in the economy to
provide industrial support as a resp on se to the original
dollar increase in sales to final demand.

The term

excludes any increa,;es ca:Jsed by increased ho useho:d
consumption.

Output effects are calculdt ed from the

open Z inverse (Table 3), as a me o.sure of industrial
response to the first-round effects.

The industrial

support output requirements must be calculat~d as the
elements of the columns of the Z inve r se, less the
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initial dollar stimulus and the first-round effects, as
shown in Table 7.

This table shows that the industrial

support effects of an increase of one do 11 ar in the
sales of Sector 1 to final demand are 4.5 cents on
Sector 1, 7.2 cents on Sector 2 and 6.5 cents on Sector
3, or a total of 18.2 cents over all sectors.

The

industrial-support household income and employment
effects for each sector will be defined consistently
with the output effects as column (5) of Table 7
multiplied by the respective income or employment
coefficients.

The latter or employment effects is

illustrated in Table 7.
The first-round and industrial support effects are
together termed the production-induced effects.

TABLE 7

Sector

Calculation of Industrial Supeort Output and Employment Effects,
Sector l, Queensland, 1973-4
z(c)
Column
(1)

( 2)

1

1.116

1.000

2

. 205
.188

3

I.509

(a)
( b)

( C)

Initial
Stimulus

l.ooo

FirstRound
Effect
( 3)

Employment
Coefficient
( e. )

(4)

Out~uta

Employmentb

( )

( 6)

.071
.133
.123

.049
.044
.111

.045
.065

.002
.003
.007

.182

.012

.327

Column (1) less columns ( 2) and ( 3) .
Column ( 5) by column ( 4) .
From Table 3, Column ( 1).

Industrial Sueeort Effects

.072

-

Al.12

(iv)

Consumption-induced Effects.

The consumption-induced

effect is defined as that induced by increased household
income associated with the original dollar stimulus in
output.

The consumption-induced output effects are

calculated in disaggregated form as the difference
between the corresponding elements of the open and

.
* - Zij, and in total as
closed inverse ,.e.
Zij
~(Zij - Zij),

The consumption-induced income and

employment effects are simply these output effects
multiplied by the respective income or employment
coefficients.
The four effects are summarised in Table 8.

It should be noted

that income and employment multipliers are parallel concepts, differing
only by the employ~ent coefficient ei and the household coefficient hi,
Table 8 draws attention to an important fifth classification of
impacts, namely flow-on effects.

These are defined as the impacts which

occur in all sectors of the economy, due in this case, to the initial
impact of a dollar increase in sale s by Sector 1.

Flow-on impacts are

therefore calculated as total impacts, less the initial impact; this allows
for the necessary separation of
multipliers.

11

cause and effect

11

factors in the

The cause of the impact is given by the initi al impact (the

original dollar increase in sales by Sector 1), and the effect is
represented by the first round, industrial support and consumption - induced
effects, which toget her constitutes the flow-on effects.

It should be

noted t hat the flow-ons occur in~ sectors, including the impacting
sector (i.e. Sector 1 in this cas e) .

They do not simply measure flow-ons

to all other sectors, althou gh this is frequently the case in practice
since the flow-on effects to the impacting sector are often very small.4
4.

The flow-on effects to impacting s~ctors are often zero in the case of
new industries with weak linkages to the local economy .

J

J

TABLE 8

The Structure of Input-Output Multipliers: Output, Income and Employment Effects
of a Dollar focrease in Sales to Final Demand-(Sector D
OUTPUT MULTIPLIERS
General Case ~J~
( )

( i ) Initial Impact
( i i ) First Round Effect

1

'.: aij

( i V)

General Case

.327

Example
($)

h.

1

Jndustri al Suppo r t
Effect

r., Zij- 1- .r ilij
I

.182

Con sumption-induced
E.ff ec t

Z:

(Zij-Zij)

.490

Total Effect

*
t Zij

l

.089

': a-jj hi

. z i j hi -h j - Y'.. a i j hi

.049

2.' ( z;* j hi - z i j hi

.155

1
~

l

1.999

~: z;* jhi

-EMPLOYMENT MULTIPLIERS
.
Example
General Case
(persons)

)

.398

.023

~
l

aijei

~

z;je;-ej-~ a;jei

E

.012

l

1

1

.049

e·J

.105

J

1

l

(i i i )

INCOME MULTIPLIERS

*
(z;je;-z;je;)

.039

*
): Zijei

.123

*
): ZijCi-ej

.074

1

(v)

Flow-on Effect

*
t Zjj-1

.999

*
~: Zijh;-hj
l

.293

l

):,
,___.
,___.

w
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Total output, income and employment multipliers for the
Queensland example are shown in Table 9.

Corresponding disaggregated

multipliers for Sector 1 in the Queensland economy are shown in Table 10.
After scaling by one thousand, these multipliers indicate for example that
a thousand dollar increase in sales of Sector 1 to final demand results in:
(i)

an initial income increase to the workers/staff in Sector 1 of
$105, and an employment increase in Sector 1 of .049 positions.

(ii)

a first-round output effect on all sectors of $327 ($71 in Sector
1, $133 in Sector 2, and $123 in Sector 3), accompanied by a
first-round income increase of $89 ($7 in Sector 1, $32 in Sector
2, and $51 in Sector 3), and a first-round employment increase of
.023 (being .003, .006 and .014 persons in each sector
respectively).

(iii)

industrial support output effects of $182 (being $45, $72 and $65
in the three sectors), which in turn are accompanied by an
industrial support income increase of $49 (being $5, $17 and $2 7
in the th r ee sectors) and corresponding employment increases of
.012 (being .002, .003 and .007 persons respectively).

(iv)

consumption-induced output effects of $490 ($49, $173 and $268
respect i vely in the sectors) and accompanying consumption-in duced
income increase of $155 ($5, $40 and $110 respectively) and
employment increases of .039 (being in each sector .002, .0 07 and
.030 r espectively).

Al. 15
TABLE 9
by Four Categories of Effects, Queensland,
Sector

Initial

First Round

973-4

Industrial
Support

Consumption
InducedC

Totald

Flow-one

.182b
.280
.118

.490
.853
1.049

1.999
2.625
2.395

_999e
1.625
1.395

.0499
.074
.032

.155
.272
.335

.399
.695
.857

.294
. 461
.444

.0129
.019
.008

.039
.069
.085

.123
.163
.223

.074
.119
.112

OUTPUT MULTIPLIERS ($)h
1
2
3

1.000
1.000
1.000

.327a
.492

.228

INCOME MULTIPLIERS ($)h
1
2
3

. 105a
.234
.413

.089f
.115
.077

EMPLOYMENT MULTIPLIERS (persons)i
1
2
3
(a)
(b)
( C)
( d)
( e)
(f)
( g)

.049
.044
.11

.023f
.031
.019

from Tab 1e 2
from Tables 2 and 3, using formula (iii) of Table 8
from formula (iv) of Tab 1e 8
from Table 5
total multiplier less initial impact
from Table 6 and similar calculations
from Table 7 and similar calculations
( h ) per dollar of output sold to final demand
( i ) per thousand dollars of output sold to fina 1 demand.
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TABLE 10
Sector

Disaggregated Output 2 Income and Emplo~ent Multipliers,
b~ Four Categories of Effects, Sector , Queensland, 1973-4
Initial

First Rounda Industrial
Support

Consumption Totald
InducedC

Flow-one

OUTPUT MULTIPLIERSf
1
2
3

1.000

.071
.133
.123

.045
.072
.065

.049
.173
.268

1.165
.377
.456

.165
.378
.456

1.000

.327

.182

.490

I.999

.999

.105

.007
.032
.051

.005
.017
.027

.005
.040
.110

.122
.089
.188

.017
.089
.188

105

.089

.049

.155

.399

.294

INCOME MULTIPLIERSf
1
2
3

EMPLOYMENT MULTIPLIERS9
1
2
3

(a)
(b)
(c)
(d)
(e)
(f)
(g)

.049

.003
.006
.014

.002
.003
. 007

.00 2
.00 7
.030

.056
. 016
.051

.007
.016
.051

.049

.023

.OI2

.0 39

.I23

.074

from Table 2
from Table 7
from formula ( iv) of Table 8
from table 5
tot al multiplier less init i al impact
per dollar of sales to final demand of Sector 1
per thousand dollars of sales to final demand of Sect or l.
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These cause total output effect of $1,999, which occurs in Sector
1 to the extent of $1,165, Sector 2 as $378, and Sector 3 as $456.

Actual

flow-on output effects on each sector, or the resulting impact of the
initial do 11 ar increase on all sectors of the economy are $165 on Sector 1,
$378 on Sector 2, and $456 on Sector 3, making a total of $999 in tot a1

flow-on output effects.
Total income effects occurring as a result of the initial
thousand dollars stimulus in Sector 1 will be $399, which wi 11 occur in
Sector 2 as $122, Sector 2 as $89, and Sector 3 as $188.

These occur as

total flow-on income effects of $294, as $17 in Sector 1, $89 in Sector 2,
and $188 in Sector 3.
Total employment effects occurring as a result of the initial
thousand dollars stimulus in Sector 1 will be .123 persons, 1~hich will
occur in Sector 1 as .056, Sector 2 as .016, and Sector 3 as .051.

These

occur as total flow-on employment effects of .074, as .007 in Sector 1,
.016 in Sector 2, and .051 in Sector 3.

An alternative and useful method of presentation of impacts is in
terms of the percentage distribution of impacts anong sectors.

For

example, Table 11 sho~.,,s that the output impact of each dollar increase (or
decrease) in the sales of Sector 1 to final demand will be distributed
mainly to Sector 3 (45.6 per cent) and to Sector 2 (37.8 per cent).

The

income and employment impact will go predominantly to Sector 3 (63.9 and
68. 9 per cent respectively).

In empirical impact exercises, these

disaggregated impacts can be expressed as estimates of atual levels of
output and employment effects.
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TABLE 11

Sectoral Distribution of Impacts - Sector 1
Income Impacts

Output Impacts
Sector
1
2
3

Al.4.

Actual

Percentage

Actual

Percentage

Employment Impacts
Actual

Percentage

.165
.378
.456

16.5
37.8
45.6

.017
.089
.188

5.8
30.3
63.9

.007
.016
.051

9.5
21.6
68.9

.999

100.0

.294

100.0

-:o74

--

100.0

Type I and Type II Multipliers
The output multipliers are calculated on a 'per unit of initial

effect' basis - i.e. output responses to a dollar change in output.

Income

and employment multipliers as described above refer to changes in income
per dollar initial change in output and changes in employment per dollar
initial change in output.

These multipliers are conventionally converted

to ratios expressing a 'per unit' measurement, and described as Type I and
II

11

multipliers 5 or "ratios".

For example, with respect to enployment:

11

Type IA

Employment Ratio

=

Initial + First Rou nd Effects (IF)
Initial Effects (I)

Type IB

Employment Ratio

=

Initial + Production-induced Effects (IP)
Initial Effects (I)

In it i a1
Type I IA Employment Ratio

=

+

Production-induced

+

Consumption-induced Effects (IPC)
Initial Effects ( I)

Type IIB Employment Ratio

=

Flow-on Effects (F)
Initial Effects (I)

5.

The term multiplier in this case, although a con vention, is an
inappropriate expression since no causality exists between the elements
of the ratio.
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The Type I and II income and employment ratios for the Queensland
example are given in Table 12.

The Type IA ratio illustrates, for example

that for each unit of initial employment effect (as a result of increased
output) in Sector 1, associated first-round employment effects will be .46;
when industrial support effects are included (Type IB), associated
employment effects will be .71, and when consumption-induced effects are
included (Type II), associated income will be 1.51.

These are more

commonly expressed in the Type IIB ratios which refer only to flow-on
effects.

TABLE 12

TYPE I and II INCOME AND EMPLOYMENT RATIOS, QUEENSLAND, 1973-4
Income

Employment

Type IA= IF
-I

Sector 1
2
3

1.85
1.49
1.19

1.46
1. 70
1.17

Type IB = IP

Sector 1
2
3

2.31
1.81
1. 26

1. 71
2.14
1. 24

Type I IA

Sector 1
3

3.80
2. 97
2.07

2.51
3.70
2. 01

Sector 1
2
3

2.80
1. 97
1.07

1. 51
2.70
1.01

-I

Type I IB

=

=

!PC

-I-

F
T

2
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Al.5.

Procedure for Measuring Economic Impacts with Input-Output Mod~ls
The measurement of economic impacts requires manipulation and

possibly extension and adjustment of the input-output table.

It is

convenient to distinguish between impact measurement methods, according to
the analytical operation of the input-output model which is applied to
accommodate the impact.

Whether this impact is to be measured in the

'contribution' or 'change' sense, there are two basic methods that can be
used, namely, tables in the original form and modified tables.
Procedures Using Original Tables

Al. 5 .1

If the analyst is concerned with nl:!asuring the 'contribution'

impact, or the economic importance of an industry, the model in the
original and unadjusted form provides a great deal of information.

It vlill

show, for example, the first round industrial-support and
consumption-induced effects of the industry on a per-dollar of output
7

basis, and the manner in wh i ch each of the other i ndustries in the eco nomy
share in these effects as far as output, in come and employment effects are
concerned.

It will show also, the magnitude of t he output of the i mpacting

industry and al lo w comparison wi th other industries.

The input-out put

model shows these, and a number of other interact io ns of the impacting
industry, as a standa r d set of information.

Th i s ,-,,ill be a sufficient and

adequate method of impact analysis if the impact in g industry is readil y
identifiable and adequately represented by a sect or of the input-outpu t
table.

If, howe ver, the sectors in t he tab le have been def i ned i n a manne r

wh ic h does not permit a reas onably c l ose an d unambi guous iden t if ica t i on of
the impacting sector, some modifi ca tio n, as dis cussed below, wil l be
necessary.
If the an al yst is concerned with the impact of change s , some of
th ese changes can be ad equately accommodate d with i n the or i ginal model .
For example, t he impact of changes in final deman d on sectoral out put hd 1e
1

been conventionall y express ed as:
X"= (1 - A) -l y "

'
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where X., is a vector of gross outputs and Y., is the vector of final demands
in the sectors of the economy under consideration in some reference year.
The Y., vector has been estimated or postulated and projections of output
are calculated simply by matrix multiplication.

Al.5.2

Procedures Using Modified Tables
Frequently in impact analysis, the situation will arise when the

.analyst is not satisfied that the original and unadjusted table will
provide an acceptable representation of an industry or impacting agent.

In

this case either the transactions table or the A matrix will need to be
modified in some way.

For instance the entry of new firms can cause

changes in the sales and purchases pattern or changes in input-output
coefficients if their entry (or exit) affects the level of technology in
the local industry.

In particular, the entry of a firm or industry to

produce import substitutes could be significant.

I n this case a simple

adjustment within a column of the transactions table, or the A matrix, must
be sufficient to represent the impact.

On the other hand, expansi on of the

table by the addition of a new row and column representing the impacting
industry will frequently be considered desirable.
When the analyst is interested in the impact of a new industry or
major firm to the region, the existing sector of tne table could be a poor
guide to the impact of the new industry or firm.

In this case, it will

best be represented by an additional row and column in .the table.

When the

analyst is interested in the contribution of an existing industry to the
economy, and that industry is a part of an existing sector of the tab;e, it
will frequently be desirable for the impacting industry to be 'removed'
from its 'parent' sector and separately represented in the table by a new
row and column.

This will be desirable if there is evidence that the

existing sector would not provide sufficiently accurate detai 1 on the
industry in question.
report.

This method of analysis has been adopted in this

APPENDIX II

SECTOR CLASS IF I CAT IO~, TASMANIA;\/ INPlIT-OlJ!'PUT TABLE
Source: Edwards (1981)
ASIC

01
02
03
04

OS
06
07
08
09
10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27

28
29

30

31
32
33
34
35
:6

37
38

39
40 .

41

Sheep
Beef Cattle
Dairying
Pigs
Poul try
Fruit
Vegetables
Other Agriculture
Services to Agriculture
Forestry & Logging

0181-2,0184(part),0185
0183,0184(part) ,0186
0187
0188
012
013
014
019
02
03

Fishing &Hunting
Metallic Minerals
Construction Materials
Other Non-Metallic Minerals
Services to Mining
Meat Products
~!ilk Products
Fruit Products
Vegetable Products
Flourmill & Cereal Products

04

Bread, Cakes & Biscuits
Processed Seafoods
Other Food Products
Beverages &Malt
Textiles
Clothing and Footwear
Log Sawmilling
Resawn & Dressed Timber
Woodchips
Joinery & Fabricated Board

216
2174
214, 21 73, 21 75-6

Furniture & Mattresses
Pulp, Paper & Paper Board
Other Paper Products
Publishing and Printing
Basic Chemicals
Other Chemicals
Cla}' Products
Cement & Concrete Products
Ready Mix Concrete
~on-Metallic Mineral Products n.e.c.

50

Basic Metal Products
Fabricated Metal Products
Ship & Boat Building
Other Manufacturing
E1ectricity
Other Utility Services
Residential Building
Read & Bridge Construction
HEC ConstructiJn
Other Building~ Construc:ion

51

\\"no les-ale

42

43
44
45
46
4".'

48
49

.::,..:

53
54
55
56

Si
58

Trade
~et:li 1 Trade
Transport & Storage
:ommunic~tions and Finance
o~nership of Dwellings
Public .\dministration
Community Services
Recreation & Entertainment

11

14
12,15
16
211

212
2131
2132

215

218

23
24
2531 .
2532
2537
2533,2535-6
254
2631
2632-5
264
275
276
286
2871,2873-4

2872
285,288
29

31
324
33,34,323
361

362,370
4111,4112,42(part ;
4121
4122 (part)
4113,4122(part 1~2 (~ar: :
48

51-55
56,61-2,631,632(?art ) .633-9
6321
71
81-84

91-94

